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1.•@ Introduction
The (2) where Dn is the softening stiffness in crack normal, Dt is the stiffness along crack surface, and G is the elastic shear modulus. For rotating crack model, the shear term is implicitly calculated by rotating principal stresses and strains. In both crack models, a linear softening curve is used to describe the normal stress degradation on crack surface, as shown in Fig. 6 . Fig. 9 . The debonding initiation occurs when the shear stress in resin at load end increases to local bond strength. Thereafter, the shear stress begins to decrease following the softening curve described in Fig. 4 It also provides quantitative relation between load-carrying capacity of FRP-concrete bond interface and GIIf and FRP sheet properties and thickness.
Simulation based on mode I fracture assumption
For the debonding propagation through interfacial concrete, concrete crack is initiated as mode I fracture. In this case, the debonding only occurs in a thin layer of interfacial concrete while the adhesive layer is assumed perfect. Hence, the interface elements and the concrete The shear stress distribution of interface elements also gives reasonable results, in Fig. 16 . Fig. 17 
